Genomic clones encoding two isoforms of pokeweed antiviral protein in seeds (PAP-S1 and S2) and the N-glycosidase activities of their recombinant proteins on ribosomes and DNA in comparison with other isoforms.
Pokeweed antiviral proteins (PAPs) are single-chain ribosome-inactivating proteins (RIPs) isolated from several organs of Phytolacca americana (Pokeweed) that are characterized by their ability to depurinate not only ribosomes but also various nucleic acids. PAP-S is one of the isoforms found in seeds. In this study, we obtained three different genomic clones encoding two forms of PAP-S (here designated as PAP-S1 and PAP-S2) and alpha-PAP after PCR using a pair of degenerated primers based on the known N- and C-terminal amino acid sequences of PAP-S. The nucleotide sequences of the genomic clones contained no introns. The deduced amino acid sequences of PAP-S1 and PAP-S2, which showed 83% identity to each other, were found to correspond to sequences reported independently for PAP-S protein and cDNA, respectively, demonstrating that at least two forms of PAP-S actually exist in seeds of the same plant. The recombinant PAP-S1, PAP-S2, alpha-PAP, and PAP I (a form appearing in spring leaves) exhibit the same level of depurinating activity on rat ribosomes, while their efficiencies on Escherichia coli ribosomes and salmon sperm DNA differ substantially from one another in the order of PAP I > alpha-PAP > PAP-S1 > PAP-S2 and alpha-PAP > PAP I > PAP-S1 > PAP-S2. Structural comparisons suggest that the large difference in ribosome recognition between PAP-S1 (or S2) and PAP I is caused by the alteration of residues adjacent to the adenine-binding site.